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Background

Motivated by OHDSI as the next generation open science research consortium for evidence
generation and evidence synthesis using distributed real-world data, our team has spent the last
six years creating a suite of communication-efficient and heterogeneity-aware distributed
algorithms. These are specifically tailored to harness the power of federated real-world data for
evidence generation. In addition to these, we have developed user-centric software, and a secure
web-based data sharing infrastructure that is designed to meet the unigue needs of OHDSI users.

We are proud to announce that we will formally release our software package - PDA? at this
year's OHDSI annual symposium. This includes its user-friendly communication system for
distributed learning - PDA-OTA®#. Our innovation is designed to streamline the use of data and
foster seamless interaction between users and the system, enabling them to collaborate more
efficiently and effectively in their research endeavors.

Methods
The PDA framework

The PDA framework addresses key challenges in integrating clinical evidence from diverse real-
world data sources, such as EHR and claims data. It prioritizes our five key principles: privacy-
preservation, communication efficiency, statistical accuracy, heterogeneity-awareness, and
implementation readiness. With its versatile applications in association studies, predictive
modeling, causal inference, subtyping, and more, PDA has developed over 25 algorithms and
has been applied to numerous successful studies. These advancements have significantly
contributed to answering critical questions in fields such as pharmacoepidemiology, drug safety
studies, clinical decision-making, health policy, and health disparity research.

PDA algorithms have been successfully applied to a wide range of important studies, including
investigations into long COVID among children and adolescents, trial emulations for COVID-19
vaccine and booster effectiveness in the pediatric population, racial disparities in Post-acute
Sequelae of SARS-CoV-2 Infection (PASC) among children, risk factors for stillbirth>~, opioid use
disorder (OUD)® 1!, pediatric avoidable hospitalization!?, serious adverse events of colorectal
cancer!?, trajectories of Alzheimer's disease (AD)!3, hospitalization and mortality of COVID
patients'>14-16 risk factors for acute myocardial infarction (AMI)!’, and kidney graft failure!®*°. By



providing this robust suite of tools, PDA aims to streamline the process of evidence generation
from distributed real-world data, offering both scientific rigor and simplicity in implementations.

The PDA-OTA: ATidy Automated Online Workflow with Secure Sharing of Aggregated Data

The PDA-OTA?® (PDA over the air) is a web-based software developed to support collaborative
studies and implement the algorithms within the PDA framework. It enables secure sharing of
aggregated data for multi-site studies, ensuring privacy preservation through distributed
algorithms. PDA-OTA serves as a unified platform for national and international collaborations,
synchronizing project status, offering cloud-based SFTP for data sharing, and generating model-
specific tasks for streamlined implementation. Designed with a user-centered approach, it caters
to both project leads and participants, allowing them to invite collaborating sites, upload
aggregated data, track project status, receive automated email notifications, and generate project
summaries automatically. The PDA-OTA provides a tidy and efficient online workflow for secure
data sharing and collaboration.
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Figure 1. PDA-OTA platform
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PDA-OTA

PDA-OTA is a web-based interface for secure sharing of
aggregated data for multi-site studies using privacy-
preserving distributed algorithms. PDA-OTA, once built,
will facilitate national and international collaborations
requiring aggregated data sharing for collaborative
modeling. PDA-OTA synchronizes project status, offers
cloud-based SFTP, and generates model-specific tasks
for streamlined implementations.

Figure 6. Tutorial page & video
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Results

PDA and PDA-OTA have revolutionized secure and efficient data sharing in real-world setting of
distributed research networks, enabling humerous national and international multi-institutional
collaborations. Notably, PDA offers cutting-edge tools such as the Federated Hospital Comparer
framework, which employs counterfactual modeling to facilitate accurate and equitable
comparisons of hospital performance across decentralized data sources. Furthermore, PDA
encompasses a groundbreaking federated learning approach that investigates racial disparities
in clinical outcomes linked to differential healthcare access. For instance, our analysis of COVID-
19 outcomes uncovered the association between increased mortality among Black patients and
the hospitals where they disproportionately receive care. Moreover, our ongoing research on the
impact of site of care on kidney transplant outcomes demonstrates the potential to mitigate
disparities through a federated learning framework. With a commitment to advancing the missions
of OHDSI, we continuously refine and enhance the capabilities of PDA and PDA-OTA as the next
generation data science for clinical evidence generation and evidence synthesis.
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